Sodium and ATP affinities of the cardiac (Na,K)-ATPase in relation to nitric oxide synthesis in spontaneously hypertensive rats.
The (Na,K)-ATPase is hypothesized to be involved in systemic vascular hypertension through its effects on smooth muscle reactivity and cardiac contractility. Investigating the kinetic properties of the above enzyme we tried to assess the molecular basis of alterations in transmembraneous efflux of Na(+) from cardiac cells in spontaneously hypertensive rats (SHR) with increased synthesis of nitric oxide (NO). In the investigated group of SHR the systolic blood pressure was increased by 64% and the synthesis of NO was increased by 60% in the heart. When activating the cardiac (Na,K)-ATPase with substrate, its activity was higher in SHR in the whole concentration range of ATP. Evaluation of kinetic parameters revealed an increase of the V(max) (by 37%) probably due to increased affinity of the ATP-binding site as indicated by the lowered K(m) value (by 38%) in SHR. During activation with Na(+), we observed no change in the enzyme activity below 10 mmol/l of NaCl whereas in the presence of higher concentrations of NaCl the (Na,K)-ATPase was stimulated. The value of V(max) increased (by 64%), however the K(Na) increased (by 106%), indicating an adaptation of the Na(+)-binding site of the enzyme to increased [Na(+)](i). Thus the (Na,K)-ATPase in our SHR group is able to extrude the excessive Na(+) from myocardial cells more effectively also at higher [Na(+)](i), while the enzyme from controls is unable to increase its activity further. This improvement of the (Na,K)-ATPase function is supported also by increased affinity of its ATP-binding site probably due to enhanced NO-synthesis.